The 2016 update of the discovery of nuclide project is presented. Only twelve new nuclides were observed for the first time in 2016. A large number of isotopes is still only published in conference proceedings or internal reports. No changes to earlier assignments were made.
Introduction
This is the fourth update of the isotope discovery project which was originally published in a series of papers in Atomic Data and Nuclear Data Tables from  2009 through 2013 (see for example the first 1 and last 2 papers). Two summary papers were published in 2012 and 2013 in Nuclear Physics News 3 and Reports on Progress in Physics, 4 respectively, followed by annual updates in 2014, 5 2015 6 and 2016. 7 The 2016 update included an overall reevaluation to apply the criteria uniformly for all elements. A description of the discoveries from an historical perspective was published last year in the book "The Discovery of Isotopes -A complete Compilation". 8 
New discoveries in 2016
In 2016, the discoveries of twelve new nuclides were reported in refereed journals. This includes the first observation of an unbound resonance in the tetra-neutron system. In addition, eight nuclides along the proton-dripline and three transuranium nuclides were discovered. Table 1 lists details of the discovery including the production method. With the exception of 178 Pb all isotopes were identified at RIKEN in Japan. 178 Pb were separated with the gas-filled separator RITU and identified in the GREAT spectrometer. "The half-life of the ground state of 178 Pb was determined to be T 1/2 = 0.21
−0.08 ms using the maximum-likelihood method." The word confirmation in the title of the paper referred to a previous observation of 178 Pt which, however, was only published as a conference proceeding. Ar beam delivered from the Sector-Focusing Cyclotron of the Heavy Ion Research Facility in Lanzhou, China. The gas-filled recoil separator for Heavy Atoms and Nuclear Structure (SHANS) was used to separate evaporation residues which were implanted in a position-sensitive silicon strip detector (PSSD).
215 U was identified by detecting correlated α particles in the PSSD or in a box of eight silicon detectors surrounding the PSSD in the backward direction. "The α-particle energy and half-life of 215 U were determined to be 8.428(30)MeV and 0.73
+1.33
−0.29 ms, respectively."
Status at the end of 2016
The twelve new discoveries in 2016 plus the inclusion of the 2015 discovery of 215 U increased the total number of observed isotopes to 3224. They were reported by 905 different first authors in 1537 papers and a total of 3667 different coauthors. Further statistics can be found on the discovery project website.
22 Figure 1 shows the current status of the evolution of the nuclide discoveries for four broad areas of the nuclear chart, (near)stable, proton-rich, neutron-rich, and the region of the heavy elements. The figure was adapted from the 2014 review 5 and was extended to include all isotopes discovered until the end of 2016. The top part of the figure shows the ten-year average of the number of nuclides discovered per year while the bottom panel shows the integral number of nuclides discovered.
Although the ten-year average rate for neutron-rich isotopes reached an alltime high of 23.1, overall there are still more known proton-rich than neutron-rich nuclides. The total number of isotopes discovered by projectile fragmentation or projectile fission crossed 600. The method is used to produce neutron-as well as proton-rich nuclides. It corresponds to the second largest production mechanism only behind fusion-evaporation reactions which account for over 750 isotope discoveries. Table 2 lists the isotopes which so far still have only been presented in conference proceedings or internal reports. This includes almost 70 isotopes produced by projectile fragmentation and projectile fission at RIBF which should be published in refereed journals in the near future. The 26 have not been included in a proceeding or annual report so far.
Discoveries not yet published in refereed journals

Summary
Following the revisions performed in preparations for the book " The Discovery of Isotopes " 8 presented in last year's update 7 no major changes to the discovery assignments were made. As the example of 215 U demonstrates, sometimes discoveries are overlooked. Thus continued input, feedback, and comments from researchers are encouraged to ensure that the compilation is always complete and up-to-date.
